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East Providence Top 8-hr Year 4th Highest Design Value 2014-2016 (ppb)
7/22/2016 0.082 2014 0.064
5/26/2016 0.078 2015 0.071 0.068 Current
7/6/2016 0.073 2016 0.071 0.066 Remove May 25-26
5/25/2016 0.071 4th Highest 2016 (EE) 0.064
7/21/2016 0.067 2017 Critical Value
4/22/2016 0.064  4th Highest removing Current 0.071
- May 25-26 Remove May 25-26 0.078
West Greenwich Top 8-hr Year 4th Highest Design Value 2014-2016 (ppb)
5/26/2016 0.084 2014 0.067
7/22/2016 0.08 2015 0.07 0.070 Current
5/25/2016 0.078 2016 0.075 0.069 Remove May 25-26
6/7/2016 0.075 4th Highest 2016 (EE)  0.07
7/6/2016 0.075 2017 Critical Value
9/14/2016 0.070  4th Highest removing Current 0.068
’ May 25-26 Remove May 25-26 0.075
Narragansett Top 8-hr Year 4th Highest Design Value 2014-2016 (ppb)
5/25/2016 0.086 2014 0.063
5/26/2016 0.081 2015 0.077 0.070 Current
7/6/2016 0.072 2016 0.071 0.068 Remove May 25-26
7/15/2016 0.071 4th Highest 2016 (EE) 0.066
7/16/2016 0.067 2017 Critical Value 1
8/24/2016 0.066  4th Highest removing Current 0.065
’ May 25-26 Remove May 25-26 0.070




A persistent area of high
pressure dominated

the Midwest 5/19-5/23.
By 5/24, high pressure
and the plume migrated
east.
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Land surface temperature
anomalies from April 26

through May 3, 2016 over
Canada and the northern
U.S., relative to the 2000-

2010 average. (NASA Earth
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= The Hazards
s Mapping system
AR AT (HMS) creates a
SRS daily fire smoke
Cowny Soesn e analysis for the US
and Canada using
sensors and
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satellite data. Note
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o DaniTime 03IV 1780 °

( B )
05/182016 11129 100 gs7 ol : I.'n-": - 7
Set Time Reset ' " o ‘
Time Conves (howrs) Q . ) f
< 3 -1 +1 || 48 | +24 - 4

L




AQIl Loop AQIl

Plume tracks from Upper
Midwest through the Great
Lake region into the
Northeast peaking on 5/2516
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Warmer colors
indicate higher
AQOD (aerosol

optical depths)

and higher

. column aerosol
concentrations.
Lobe of plume
grazes Rl on
5/20. Brunt of
smoke plume
arrives early
5/25.
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NOAA HYSPLIT Model
120-hr Forward Trajectories Starting at 2000 UTC May 18, 2016

00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18
05/19 05/20 05/21 05/22 05/23

Job ID: 173738 b Start: Fri Feb 24 20:56:25 UTC 2017
Source 1 lat.: 56.700000 lon.: 111 380000 hgts: 1000, 1500, 2000 m AGL

Trajectory Direction: Forward Duration: 120 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology 0000Z 1 May 2016 - NARR

120 hr Trajectory Analysis at
heights of 1000, 1500, and 2000
meters. Red (1000m) and blue
(1500m) lines indicate path from
Fort McMurray into the Great
Lakes Region on May 21st
(indicated by larger marker),
where the plume became
trapped under stagnant high
pressure.




72 hour HYSPLIT forward trajectory analysis for
May 21 and May 22 from Fort McMurray. The
smoke plume is well established over the Upper

Midwest and Great Lakes and north, with

trajectories leading back to Fort McMurray (dark

red dot).

Parameter

Name
03-42201

72 hour HYSPLIT backward and forward
trajectory analysis for May 21-23 for Seney,
MI (dark red dot). Short backward
trajectories show stagnation for May 21. May
22 shows some movement east with more

pronounced forward progress on May 23 to
the east shown by forward trajectory.
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500 mb Heights (dm) / Abs. Vorticity (x10° s™)
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Trajectories start 5/24 off the ocean. Narragansett
As they back to N-NW-W direction on 5/24/16 to 5/25/2016 .

5/25 ozone climbs rapidly as plume HMS Smoke Analysis (daily) SE[AE
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5/24/16 to 5/25/2016
HMS Smoke Analysis (daily)
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500 mb Heights {(dm} / Abs. Vorticity (x10°s™)

Analysis valid 1200 UTC Wed 25 May 2016
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HMS Smoke Analysis (daily)
36 hr Trajectories 100/500/1500 m

East Providence
5/26/16 to 5/27/2016

33

Trots-
R wieres

Tools I

£

Victononalle)
o

2
oDwmrngQ.

HYSPLIT Configuration

Heights (meters). |

o

Hours: «36

\nls

Onllia
&

ok
oG @35

et erborough
©31

OC-r.han:n

“itaih f
Bramplon & Joronto
Miszissougan .& -

Kitchener Oakvile s o
Q26 :

Hamilk
London &

Niuagara
D34 i

1, ©39

7 Bufale
-

©47

Akrons @30
@34 526

@40
©37

©33

Marefeeld

—— %Zlgh .37

@39

081262016 07:00 &P
[=]/07 v |- 00 v esy 9

Reset

Date/Time

05/26/2016
| SetTime |

Time Control (hours)

{ ;2{ -8 -1

©20

024

011

(v]

+1 | +8 |[+24]

)

@ ©5

|
=) T
F

e
27
@33

Itoona

OpRiicijpe

Ottawa

Corwall

-~
-
.
s

s
Brockalle 7
o
4
’

Kingaton-287 ADIRONDAGK MOUNTAINS

.2-1
r? O

29

”Zg-l,lem‘-'

backwaro
Label
Nene
¥ Display on map |

Richelieu
@40®43 |

GREEN
MOUNTAINS

500 1300

PSaBirs BIOI vAIR 108 TOOMAND, Degative BOSES vake foe

933
Montpediar
[}

Ry
Whity Mountan
= Notonal

~ O37cn

VERMONT

Q13
u,\mﬁﬁ‘lm @36

Concord
0

Qi

Augusta
(3

Q41
@37

Portlond

@34 ©

@33

©30

) Feodback




|
AR ;
f Lo A
i . -
- i'yﬂ' g
& AP 158 e

»

™

¢ > ; \ !F-._
(O]

_-‘lr,lm
‘h'sl * ]

“s'.._.w

Stormn Prediction Center



Huron
}  National
Farest

: j .
o

ncx‘ QII@
15% §

N
&’59 . (

8o

©36

\
Goderich
|

- il \-—-E883 Qi" 065

%75

\, \ chnn“?[‘\O

e

ol S 3
©26
-

rillia

arhec ;,.',35 eterbarouah ; /'*'J
e 40 Kingston i
j.ﬁllenua/m, @50 @

4b0 shwa—+ // \)‘}3’-

Lake
ntario

¢
7

Owen

7
| Brockvil 7
\S‘ ound |-?/

ADIRONDACK IAOMI

Vaug 11 Q410
%

s
.47 Adlg:rc‘i{éc K2,

Kitch
Q53

S,

NEW Y ORI\

llnn

@ SatharinDzy

3.
.éﬁmnom Nnu}({‘%

. Bufhlo

&M\

O62

Os6
Btaahamton

Qg0

\_,-—‘4‘
Alleghen i
Natgnar072 ALLEGHENY MOUN NS
PENNSYLVANIA

966

70

C)74 073/,_

Forast

o A % i \(

Params Sites | Layers || My Maps

Parameter
Legend

L

IIIZI

HYSPLIT Configuration
Heights (meters): 100

Hours: -36

Positive hours value for forward, negative hours valus for
backward
Label

N one

¥ Display on map Clear
0%

I! ?

716/2011

Non Event Comparison

Max 8-hr Ozone

East Providence 78 ppb
Narragansett 69 ppb

West Greenwich and East Providence
36 hr Back Trajectories 100/500/1500 m
100 and 500 m flows from SW, upper
Flows WSW through CT

S e & ndl “!\)55 L
N 2 79‘-:,

o7
Ly Ae~0ss 3 A 20, 359 O‘”A
O 72 3 ;
A 8 nail =t S ‘\ ® M fjﬁ
< _@1 ) = An apolis
Bk k,\‘_ W Hln 3 +

Os5

A LY65 NEW

JIOg5Y

‘ nti-:

Date/Time
+ 051

_dieou

umnn

07/06/2011 16:00 o
e e s Vi VIRGINIA
07/06/2011  |[Z5][ 16 v |:[00 ¥ |est

| sSetTime | | Reset |
Time Control (hours) 7 (v)
| [24][ 8 |[ -1 J[#1 ][ +8 |[+24]
KX \ o=

Monongahela
National
Forest

[ o

rﬂ“
A

\IRGINIA @ Feedback




TR i/ Al 5%, [ 500 mb Heights (dm) / Abs. Vorticity (x10° ™)

A

J‘l 'Q.?

r b e T ) o

te
o 49

SN

7/6/2011

Non Event Comparison

~




B

A mu.—v e
Params Sites I Layers || My Maps ' u B
& Parameter (4] ’
N
Ow Legend (4]
Sound Lrillia Brof}pﬁ ‘ B
e +
: iy e Ot |
Barrieq _‘SQ‘]s eterborough * Q1 =
] 79 8 Kingston~ -+ pataiaae it .. . .
O#2jicill o] SS'_ y
_/ L ¥ \__73_9 HYSPLIT Configuration
Oshawa @ / 068
-

Markham ] "% Heights (meters): | 100

Goderich
| —t &
Vidland ( Brmnt-’no Ontario Ogp Adiondack &
| 55 Park =
af Hours: -36

sis 1u
Kitc hener "o
X O Positive hours valus Tor forward, negative hours value for it
1n Itan AT : 76 backward
4—@”’ o 74 Syrac U{(\\/*- Lucs Latiel: :
Nm"arl‘q;n” L 081 \ew YORK ofeep None .

Fﬂ,i “Buffalo @ pisplay onmap|  Clear
3, . 3 %, Non Event Comparison
Sy .”"‘Q‘ ._ 06 G o oTAAT, Max 8-hr Ozone
\\ . ] Slagnenion it . Narragansett 81 ppb
. et = East Providence 79 ppb

Vauah 1n

L el ALLEGHENY O OG>
2 42_\ PENNSYLVANIA

West Greenwich, East Providence, and
Narragansett 36 hr Back Trajectories

100/500/1500 m ahon P8

Light flows from SW and WSW at all | .J:m\: T

“’ﬂ levels from a stagnatlon event s 1o
{é 36 @45 + A @35 g §532 .&.57 Tss Q60 OF P

Atlantic

& 1OgHY
A (6] = 3
» s & ©46 8 Dover

@5

Ok32

==l % S

5,‘_ 40 j \/_, :\\‘. S "\| \.' ‘6 Anmlel ©43\| X

Date/Time 0711472012 16:00 & .‘%19: ST ]
VIRGINIA

g @s6 J
07/1412012  |[EE][16 v |:[00 ¥ |est 8 4080 E } 3,22 e
+ s

| SetTime | | Reset | Manongahela
ational

+ @33

Staunton
Time Control (hours) (v) S R d‘32

[24][ 8 |[ -1 ][ +1][+8 ][+24] : j+
Y I § el @) Feedback




500 mb Heights (dm} / Abs. Vorticity (x10° s™)

Analysis valid 1200 UTC Sat 14 Jul 201

=AY NpaTI RN,

7
\ !‘iﬁi B
I e,

Vi

)
Tl e

gl ) S T
T ek

>

7/14/2012

Non Event Comparison




2 LUy o Ju
35 Mont-
Tremblant

Alganquin
Provincial
Park

1

Pembroke”

East Providence, Narragansett, and West
Greenwich 36 hr Back Trajectories
100/500/1500 m
100 and 500 m flows from SW,
upper flows W and WNW

‘-,"aughn%_b +.Oshawa + 065
Q -
.

\ 3 o
‘l \'G-:nderi-;h Iarkham ke %
Bramptof ‘%)4ronto BT O72 Adimndack (%
) igsissaugas Park E
Kitchener

RONDYTR b0 ST ns

akville 5 ¢ Og2

\
! ] O7!
Hamilton oF
Tt 75‘1"1:’"”'085 Utica
4 NEW YORK

- £
e, Qo
el Bl e

“ake st _Chatham
“laiy
+ Lake i
-
Eric -
‘\/ s
-

-

\——4- \/B"’ngham n
O67 Q46 ©

lr
63 + '
9

>
\_‘ﬁgm Y= NakaeO7e ALLEGHENY MOUNT685 Nt
54 0 Oss PENNSYLVANIA S
Ost5; - ©z3, 3
JERSEY 07 O

+
+ -

Mg

Nt

Forest
D154 ~—t \/07-1 f78
tF <B4

‘Akro 3 0 0{5 i
& O62
@ O7 N3y, +
V' ﬁ‘g o K O79 Alle 1!:-'\-/3 sggg

N ans YT Q58
@55
Ogs - 78 o) Altoona

ittsburgh 79 a5 Q7
n Q%;h 73 TV O78 adindj

; PENNSYLVALT A PRl

Q63 Ore\—+ arrisAurg 75 y ) Ogg

4 A3 : e > oL )G Toms
16 - OB ladelphiZg? ‘ia-—O-Sme.,-er

—
Date/Time
6
o :
Qg?f/ O73. Oz
Og8 ‘\\t-\"_" Ogg!

4\__‘_\/0-

State

Oy ggnton
08/31/2012 16:00 °

08/31/2012  |[Z5][16 ¥ |:[00 ¥ |est
| SetTime |

Time Control (hours)
[24][ 8 ][ -1 J[+1 ][ +8 ][ +24]

©s56
I, Ol 5 2T

v 82 MNEW
.‘. g 2

X! g
(‘ Ogé

y = O7o 50 tlantic
o) : %@Mz ®a \/p o
I\

< { Daover
1Y S
A, A

| Reset |

v

M.

ueuil | Granby J
.s,u

A ot

ATy

Params || Sites || Layers JRUALELE
7

~~ /| Saved Maps

V(e e e e e e R T O T C Y D o
(SFF) © | |New England Ozone

Drumm@; Lonen
(o]

| Name: New England Ozone

o
| Update | Delete |

TIATINE

+
Richelieu

G AE]

HYSPLIT Configuration

v

500 1500

Heights (meters): |00

I&Ql:\eliar
el

VERMONT 3 Positive hours valus for forward, negative hours valus for
& backward

Hours: -36

) Display on map| Clear j

ElA Label:
‘/t fsa
F

None
=

Ca gaord _7/ .53

‘\/‘%ﬁ;

~§g061 S;Owb/ubso i
4 5 w
61 4 +o060
e 8
SETTS 4

MASSA o
1S 59“3 gl

WorceASLO70

Waterhury

) Feedback

8/31/2012

Non Event Comparison
Max 8-hr Ozone
East Providence 92 ppb
| Narragansett 84 ppb
' West Greenwich 78 ppb




L L i
- '
237 1 16 e
! S &)+ 5 162 St =
woog 5 &0 5 0, e -
5 soiygs |4
?Ei?s 153 (T Malele] - . . . 5 4
55 Wl s GO S %i 1 i 500 mb Heights (dm} / Abs. Vorticity (x10™ s7)
o
4 107
E] L] - - -
; 7 %ﬂ:a 7 Bl B Analysis valid 1200 UTC IFri 31 Aug 2012 HAM (WRF-MNMMY (122 31 dug) \
5 —, | . ; =
: ., B4 103g 1009 B
\ 100 3 78, 20 792 GRS 7 - - -fl\ )
432 - 0ga o 41 5 ODE: -.;5 7 . 41\;‘?
s g o PE ghes\ 7o 1016 -
o 0 116 A8 2373 45 8l : &y [
7r7E i a Ath 2
o 85 158 B o o A
7 1 H oiFs 130 o .
| T et X 2 78 p
", ’ 281 TR | (e W B gn o0 1024
5 + f a1l QDO/‘ B3 1 ﬁl’m w10
. o 37 ] (55" A S N o
128, A v o 0ed° 20 56 2 53
83 |37 - H 10 B "o H
no7 [« 1 oE - -l 0
31 79 3 g 1134 11 Be s O 89 .
. o - +11 N 73 [ . =14 |515)
7 B3 = Ba | 7 7 &
22 L e 15 M 430 E VY 5 ?? h e
EAGME -
91 q \ . ° o~ T S CdEd o b 3 83 »£14 p
ALIRCH [LE&NAS 86 105 — = ;
2t LR | e \ 39 -7 4 \|3_ 6 L= A e 2 :,ﬂ
7= = 4 T - f- il 495 ~( %~ o
- —_ —_f - - N -
/‘\ ' n '\ s /— - s // A B 1‘2\ = -\1%;\ /ﬂ =
7 SURFACE ANALYSIS Sl ) Y 17 =
EFRIALG 31 2012 ; "4 W 10 TETY 177 ! 52 - 4
ED; 19262 FRI AUG 31 2012 - -1 ; f | = =
FC ARALY 3T By AM LT ! %y 2 thy 5 gy o 3 - )
OLLABORATIMG CEMTERS: HPC, MHC, CPC L 2 Z . g ‘g T f e - = v w57
Lo - S T 5p3 oot 20K WEL -12 v
; A - L 183, - [dag ; o -
. < = = -
119 1460 28, 195 =T =
: | ] 7 A 7 22 547 ~ - v - j .
4 3 6 = S
L % 12 e Y s B = g
P I fy = 7 | 2 - l« 2 4 _ - (
» L o ™ | ! 29 13
- ¢ -:h P er 19 16|
4 0 L1 1 }
‘O, b 15623 1 2ot 08
[ ) ! ers e ; 4 ¢ - o .
Y A 24 514 514,12 1§ 1604 .
w22 a 0 1.4’ 7 N & ==t ’
: 2 = Ty 53 1%
A \ A a4 SEND 0 e omparisc
. \ 16 3 \\s ! 4 N > X "
, o WNE s
7 = L 19
1 16
9 N f\ _ i 12
3 504 ) ] S L LSSt o2 e

1208311200 850 MB UA 0BS5S, HGHTS, TEMPS, Td>=8

Mational Weather Service
Storm Frediction Certer



6 Bitarkham

Goderich
Joronto
4 ’ xdland j E:nl:ul no 61
Kitch 1:‘,/%."( |Ie

,’ Hamiltg 33-6-1‘!1‘1”“'.51
gﬂ; : »&m “#Q/ Qgﬁgﬁé&@” o

s 1mm) Na rf'vr - Buffalo

\)/" ‘‘‘‘‘ é’l?luﬂﬁm t, ’/\/‘59

\AW 5 owfg T

Vg

-~
-,
“, Params

.
Adiondack =
.42 Park S
Parameter
Os53

Legend

846
e :r\cL?g \>/+ AU“CG f
5

1 NEW YORK Mepaz, (@48
\—rt 44

el e

MASSA

4+ \ﬁhgh amton
@ag S

\/" i
- ®
W §53 * Netea®ss ALLEGHENY MOUNTREE >3

30 Qj/‘ ﬁ‘“ .53 Fmat PENNSYLVANIA
48
‘ / b5‘53 \/o o

Y16
" .44 . 0yt \/*

; " e
J . \/".49 49 \/5- St

ansfield O “'“"P‘
857 j B o 4,:'/ = ~
¥ itts hurg\/F ©s55 59 .

+ 53./g 3 b 48
e 25\;/:/ 47HT'M " es ﬂ ::

Q%1 3 63 ¢
e ’ 23 = g_:h,ﬁ 553 / oms
028 b oo 5  Riv
”@' Vs NE \\\/-

15 QA East Providence and Narragansett
36 hr Back Trajectories 100/500/1500 m
100 and 500 m flows from SW, upper
flows WSW

(274

1I0g3Y
antic

61 '
Oso o
ﬁ mpull

at

Ston J0 ath
t k¢ Q15" Charleston Dlatane) stdlinton i ~
. Iz‘eéxlngq_n / St 6

Z, @4

Doy Q40 + VIR GINL/

. : ,’ B
lo 064 %7;38
./_/“

+
0w L4

K

\ - + +j' S \/5_,'51?_24+ + j

'| Date/Time 07/13/2013 16:00 @ [—
: 2 Jﬁg?;;g? . ['Blacksburg
07/19/2013 G 16 v |:[00 v |est : Fore : X

\7 Set Time | | Reset \ / /

| Time Control (hours) (v)

{ (248 ][ |[+1][+8 |[+24] Winston f 58 [47 O

e yolar? __City SR \T Sald 2ensba

L, nchburg
Q41 3;,1nrk—/f ] ﬁ4 054
05#

J‘

_/ ] / \/4{/ B rase

7/19/2013

Non Event Comparison

Max 8-hr Ozone

East Providence 80 ppb
~ ‘ Narragansett 73 ppb

' West Greenwich 65 ppb




500 mb Heights (dm} / Abs. Vorticity (x10°s™)

Bnalysis valid 1200 UTC Fri 19 Jul 2013 MAM (WRF—MMM) (132 19 Jul}

'{""‘Z"&.fi\' 0

43@5’ o

e

7/19/2013

Non Event Comparison

- "' i
N N0RR I
8 3 . {1 i
&nd = ' : : i
20 ) (o i -~

1307191200 50 MEB UA OBS, HGHTS, TEMPS, Td>=8

Stormn Prediction Center




\ Owen

Sound
o)

\

§

l‘Q\:m

{(;0 6329
33

©39

\'Goderich

O47

.Lér?mtf ord

%@ndon
s

han
N ationa
Forast

5|tl9bg(r)gh

i, . —
! _07/23_/201_6 16:90 °
07/23/2016 (16 v |:[00 v |esT

i— Set Time ’

Time antrrolr(hrorursr‘) B e
[24][ 8 ][4 J[+1 ][ +8 ][ +24]

Date/Time

|> Reset ’

v

‘v"aughal&> %@O
B arkham
ramptono 4 -'Pzromo
) \Msg issauga o &
Kltchelgr} i /’ -
Q 5 v

atharin‘“

Niagara
i“"\;ﬂ“
Buffalo K &

(@47

TR L

\

o
Eembroke

mguenl

Granby S
")A‘? 02 ’Bﬁ
. SE

23 ) ;
OD rumm@iﬁlle

Is
Richelieu
©39

e

GREE

MOUNTAINS

"t

eterborough
34

sh awa\"

34 SYraci,
39

RocheMer lk.ho
Q

NEW YORK

A\

o
nghamton
~0

I :

i+ ©
ALLEGHENY MOUNTRSE AR

PENNSYLVANIA «.
49
6
Stg} \ S +
College;

(SFT:}

.Alloona
53
PENNSYLVANI A
Harrishn

9,
+

Tumq
River

95

tI 1nt|r

@& ©54t
AD/RONDAC:(POM!NS Mont®pelier

~

grbrooke
?2,6.1 Name: New England Ozone
F N 2 B

+ N
402
Whits Mountai
National

.
- B ante

Params || Sites || Layers JRUALELE

Saved Maps
New England Ozone

Default oJ

| Update | Delete |

Tools I

HYSPLIT Configuration

-b\

Heights (meters): | |00

Hours: -36

Positive hours value for forward, HOg.“NG hours vaiue for
backward

Label:

| None

¥! pisplay on mapi Clear

w45 N ew

gford
g,
8

Matching Day Analysis
7123/2016

Max 8-hr Ozone

East Providence 43 ppb
Narragansett 42 ppb
West Greenwich 39 ppb
TF Green High Temp 93F




ey o~
E SHE -' g
el . | a0
. s 5 Wp3-—H
Y e ; T -
215 .' 95 138 1918 134 T 2 QL "_i"
2P 10 Y AP Tk

N H

ik

1 v
o~ -

.3, FRARE
MNHC FEN

Matching Day Analysis
7/23/2016

Trough axis to the east of
Rhode Island. NW flows at
850 mb to 500 mb. Cold front
to the N and NW. Partly
cloud skies, no precipitation.

i AT -c

oy
"ﬂ 500 mb Heights {dm} / Abs. Vorticity (x10° s)

?!? Bnalysis valid 1200 UTC Sat 23 Jul 2016

wl /{{:’ .e}_:}‘.' 1!'%;.51::‘{% _-—_.?‘?L‘_'_ ',— -
B T : .-e-' — Loy 3

| P S (e TN N

Tl

f

?-’

ce
Storrn Prediction Center

1607231200 §50 MB UA OBS, HGHTS, TEMPS, Td>=8



—Sudbury

Elliot 025

Laky
Huron \'—" Owen

Sound
(<)

Huron
National
Forest

©29

\ Goderich
1 \/b l/
!

ndon
28

028

Chatham
@35
+ Lake
-

Evi
Eric

50 L = /
-
1S P
+ o

Date/Time 07/26/2016 16:00 ° 3136

07/26/2016 |[5)(16 ¥ |:
\ Set Time I

Time Control (Vhours) °
(24 8 |[ 1 |[ +1 ][ +8 || +24]

[00 v 907' EST

‘ Reset | 42

@51
59

¢ r

Algonquin
Provincial
Park

rampton o Tor
Ngissauga o }
Kllche%r akville

Hamll on G'v Catharin@sq

()
gms‘“ 43
~/Buffalo

antford

Alleg hene/
Natonal@34

Forast

=~

e

Parc du
Mant-
Tramblant

B1g

O
Fembroke
Otlag “

G |~n\‘|d'
awa

Colgw all
+ ,x"[lr

Joliette
o

T

2

Params Sites [F W | My Maps

Saved Maps
[New England Ozone

Name: New England Ozone

| Update | Delete |

B

'I‘l'"rl'ﬂt}:ﬂt'_
Tools L., Trois-
AR

HYSPLIT Configuration Q
1500

Heights (meters): || O 500

Hours: -36

Positive hours value for forward, negative hours valus for
backward
Label:

| None

%! Display on mapl Clear

ADIRONDACK -)‘:#OLAITA INS

e E
ngh amton

4
ALLEGHENY MOUNTRBE

PENNSYLVANIA

State

Colleg%
38
@1

Alleatow
= £

Altoona

%ellpr \?‘
Whits l\_«buntam

VERMONT 3 <" National
\: +

&l
D W

\ :orue..l

\ O35

Waterhury

N[('_hl 1C

() Feedback

Matching Day Analysis
7/26/2016

Max 8-hr Ozone
East Providence 43 ppb

» Narragansett 42 ppb
West Greenwich 39 ppb
TF Green High Temp 92F




41 211

55,110

g ;7 o

Y '(_?(“..y. ;
F—— 2
0

O (e

Matching Day Analysis
7/26/2016

Trough axis to the east of Rhode Island.
NW flows at 500 mb, WNW flows at 850 mb
Cold front west of Rhode Island. Partly

cloud skies, no precipitation.
|




+
F'Sézke”

A
Gatin

/

Brockvillg 7
o

{
\ terborouah = it
.x Kinaston— =

\ 085l ||lej.5§_ :

atharin@sgq

~ Buffalo

¢

—

o

+
ALLEGHENY MOUN RAgE

PENNSYLVANIA
/056

Qg4
\/ﬁ State

CAll=at64 @

Os8

&Itann‘i
76
PENNSYLVANIA
HarrisAurg

15
n?(. n

st

O76

8
| < I
Date/Time 08/16/2015 16:00 °

08/16/2015 |[5)[16 v |:[00 v |esT

| SetTime | | Reset |
4 Time Control (hours) (v
(2]l 8] A [+ ][+8][+24] [+

TS Oy JA

)

y

Victoriaville

oD rumm ggdville
+

31 o ;ueLuI Jmnb’

Cormy 1II

| et

©sé0 \/;
IMontpelier
L

VERMONT _‘5
032 + &

il A
& s
i 5

ADIRONDRER 110 @2 s

ey
Adiondack %
.20 Park

e

@gh amtol
o

\/f_.—‘@genlon A

,wﬁq 76

Sh rL-rOUke 3
)} AL ¢
/ Rlclwheu J

A
"'\%39 Q17

Whits Mountain
=" National

’Zfole.,l

S| 032 P35
2 N
H:W:f .35\'?33
cord
6

9
9 8
8 ;

Mines
(o}

o
Q

@ A

FPortland

MAINE

—"
®

Augusta

38

@ 032019 }5

Barnstable

@30

Params | Sites J| Layers J§RUANEDE

Saved Maps
"N ew Engléndi(r)rzone
Name: New England Ozone

Default: |

| Update | Updéte I Delete |

A

034

W)

7\/
Tools I TZ

B

HYSPLIT Configuration
Heights (meters): |00

Hours: -36

Positive hours valus for forward, nagative hours vailue for
backward
Label

N one

v Display on map|

) Feedback

Matching Day Analysis
8/16/2015

Max 8-hr Ozone

East Providence 48 ppb
Narragansett 67 ppb
West Greenwich 44 ppb
TF Green High Temp 91F




500 mb Heights (dm} / Abs. Vorticity (x10° s™)

analysis valid 1200 UTC Sun 16 Aug 2015 NAM (WRF—NMM} {121 16 fug)
HONEN g R L, ; T =71 |
‘\:\"' TR0 "El-"'. A : ﬁ‘ ||

.,; __.F"' }:.,‘l? ) . ; & ‘:I: e \
' by 1 ¥r Heft R ¥ |
B AR (e K
- - ta_q o E - = s ] I '\
IRICEEEN o e
o R it 1 i -5 oEE Lk i ) Ve ghct )
<IN - - Pt D
¥ oy oe\g3 162 89 fa2 : oifs _ A e AU
3, 4 ; Lz e e e _
g2 117 94 T i 1 = s X 07
5 .M~ -5 il - e "‘""’ ¥
P - AT, im— =
l’f s X t o e o r

@ \.,

w / = =3
Tk

Matching Day Analysis

8/16/2015

850 and 500 mb flows NW. A bit more
variable at the surface but still some
showing NW on trajectory analysis. Trough
at 500 mb and 850 mb, in vicinity of RI.



West Greenwich Pollution o o a
Roses 2014-2016 Parametor. 01_03_PPB
Units: PPB

High Ozone surface wind
component typically from
favorable transport 4
directions SW, WSW, as per @
2014 and 2015. Rose for |

01_03_PPB
2016 shows unusual <0
elevated ozone with NW 9 \)'

<85

2 E |E .
<55 035k ’Fw‘zg 38% [3.089 b
CompOnent. <70
<70 -..
<85 E
E

TiY SE ;
> 85 77% 2.23% ;%

Period: 5/1/2016-6/30/2016




Narragansett Pollution
Roses 2014-2016

High Ozone surface wind
component typically from
favorable transport directions of
W, SW and WSW, as per 2014
and 2015. 2016 shows
unusual elevated ozone from
NW component.

Site: 05_NARR
Parameter: OZONE_PPB
Units: PPB

OZONE_PPB
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< 55
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Period: 5/1/2016-6/30/2016



Site: 09_E. PROV

Parameter: 04_0O3_PPB
Units: PPB

04_03_PPB
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<55
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<85
<85
> 85

Period: 5/1/2016-6/30/2016

East Providence Pollution
Roses 2014-2016

This location is frequently
Impacted by sea breezes in
spring time. High ozone event

k. was limited on 5/26 due to sea

breeze wind shift.




Ozone ppb VWD degrees Direction VWS
5/26/2016 8:00 60 17 NNE 2
5/26/2016 9:00 70 : Calm 1 et Proyidar e
5/26/2016 10:00 76 274 W 2 0 ¥
5/26/2016 11:00 85 213 SW 2 breeze starting a
5/26/2016 12:00 79 171 SSE e
5/26/2016 13:00 74 163 SSE 4 centional eve
5/26/2016 14:00 76 157 SE 5 due to the
5/26/2016 15:00 78 161 SSE 4 ence Q
5/26/2016 16:00 77 164 SSE 3 e O ©
5/26/2016 17:00 76 159 SE 3 ] N e s
5/26/2016 18:00 81 156 SE 3 ere no
5/26/2016 19:00 80 156 SE 3 enced by see
5/26/2016 20:00 73 159 SSE 2 SEEe
5/26/2016 21:00 65 159 SSE 2




Ozone ppb

VWD degrees

Direction

i

5/26/2016 8:00

62

32

NE

5/26/2016 9:00

72

287

WNW

5/26/2016 10:00

81

316

NW

5/26/2016 11:00

83

316

NW

5/26/2016 12:00

34

256

5/26/2016 13:00

84

238

SW

5/26/2016 14:00

86

230

SW

5/26/2016 15:00

86

219

SW

5/26/2016 16:00

87

233

SW

5/26/2016 17:00

87

206

5/26/2016 18:00

80

216

SW

5/26/2016 19:00

67

265

¥

5/26/2016 20:00

53

346

NW

5/26/2016 21:00

42

324

Narragansett
winds remained
from a westerly
component all
day. No sea
breeze. Ozone

b ' readings

remained high.




Ozone ppb

VWD degrees

Direction

5/26/2016 8:00
5/26/2016 9:00
5/26/2016 10:00
5/26/2016 11:00
5/26/2016 12:00
5/26/2016 13:00
5/26/2016 14:00

5/26/2016 15:00
5/26/2016 16:00
5/26/2016 17:00
5/26/2016 18:00
5/26/2016 19:00
5/26/2016 20:00

1 5/26/2016 21:00
L=

>

56

104

59

180

69

163

/8

183

79

186

80

200

79

211

83

220

91

240

87

237

80

246

71

254

65

260

63

265

WES
Greenwich
did not
experience
sea breeze

| with a

westerly
component
during peak
ozone hours.




01530 60 Mies
Leerloagl

1 INE

_Phila, delphia

01530 60 Mies

NOAA Model vs
AQI Observed

Model (top) was
vastly under
predicting
ozone (bottom)
from smoke
event.




NOAA CMAQ Ozone Model to Observation Differences
=
May 24, 2016

q»‘ ."."--30ppb V 4
e | -
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p—

Difference of -—Sppb ad - 72 | May 25, 2016

S e NOAA CMAQ Ozone Model to Observation Differences

predicted and
observed maximum
8-hour average 5 ppb

Under-prediction

. -30 ppb

Plots show interpolated observed 8-hr ozone vs. same : : =

day NOAA CMAQ model. NOAA CMAQ model does Ly & Y ., ,,‘3;:2?2?;‘;2.?5
NOT assimilate gaseous smoke emissions in predicting £ _ AR e e
ozone concentrations. A substantial negative bias follows
smoke plume on 5/24/16 with a clear negative bias in Rl K . W
of 15-25 ppb on 5/25/16. Courtesy of Joel Dreesen . "~ ._ 45 .
(Maryland DE). SRR ‘ .

Over-prediction

=S pph

-5 ppb

Under-prediction

-30 ppb

Author: Joel Dreessen, Maryland Dept. of the Environment 27Jan2017
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NOAA CMAQ Ozone Model to Observation Differences Negative model bias and under prediction ‘)
. May 26, 2016 continues on 5/26/16 with smoke impact.
. Bias becomes more neutral on 5/27/16 as v

smoke plume is transported out of the region.
ﬂr e
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h s NOAA CMAQ Ozone Model to Observation Differences

Difference of *5ppb : 5
predicted and : i _— p ’ ‘ May 27 2016

z ) observed maximum
& 8-hour average

Under-prediction

i 30 ppb

=S ppb

Difference of
predicted and

5 s ) observed maximum
ad 8-hour average

Author: Joel Dreessen, Maryland Dept. of the Environment 27 Jan2017 i % g A ’\ 5 a Over- predlctlon
!

Under-prediction

Author: Joel Dreessen, Maryland Dept. of the Environment 27Jan2017
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